abstract. The aim of this study was to measure the changes in stress, general health index and disorderliness in human energy pattern through Integrated Yoga Practices (IYP). Ninety four healthy volunteers (male 55 and female 39), age (mean ± sd 26.70 ±8.58) were assessed before and after four weeks of IYP. The experiment was conducted four times and the assessment was done by utilizing the Electro Photonic Imaging (EPI) technique. comparisons were made to ascertain whether energy homeostasis diverges based on genders. The parameters considered for analysis were activation coefficient (ac), Integral area (Ia) and Integral Entropy (IE). Reduction in stress levels (ac), increase in general health index (Ia) and decrease in disorderliness (IE) on the left side parameters were found reproducible in all four experiments. The results also revealed a highly significant reduction in stress levels and highly significant improvement in the health indices at the psycho-physiological level. The subgroup analysis of both male and female demonstrated a significant reduction in stress levels and significant improvement in health index (psycho-physiological). baseline comparisons between males and females showed significant difference in general health index at both psychophysiological and physiological levels. In conclusion, IYP regulates, improves and prolongs energy homeostasis of an organism. Therefore, it helps in prevention of ill health and also preserves health. The EPI outcomes are reproducible. Further, the present study also found that the energy pattern differs with gender. Hence, it is suggested that studies with male and female participants may be conducted separately.
Introduction
Health and its care have become a global concern. The fast pace of life, sedentary lifestyle, immoderation in diet, activities, recreation and sleep are the factors responsible for stressful living which ultimately manifest in diseases (bijlani et al. 2005; Sivananda 2008a; Smaldone et al. 2007; Waxman 2005) like obesity, diabetes mellitus, heart diseases, hyperlipidaemia, respiratory infections and cancer (Segasothy and Phillips 1999; Sharma and Majumdar 2009) . They affect daily work and quality of life of individuals (Van Nieuwenhuizen et al. 2015) .
IYP as a Preventive Health Care
Material and Methods Subjects a total of 152 volunteers were assessed before and after four weeks of a one month Yoga Instructor course (YIc) at Swami Vivekananda Yoga anusamdhana Samsthana (S-VYaSa, Yoga University), bengaluru, Karnataka, India. all volunteers were selected from four batches of YIc (Months -May 2014, n = 43, June 2014, n = 52, July 2014, n = 38 and august 2014, n = 19).
Inclusion criteria
Healthy volunteers, age ranging 18 to 60 years, both male and female, willing to participate in the study and having post hoc Integral area value between -0.6 to +1 (Ia, normal health index range in European Popultion in the EPI technique) were included in the study.
Exclusion criteria
Volunteers who had cuts in the fingers, missing fingers, having any health-related issues and substance abuse were excluded from the study.
Ethical consideration
The study protocol was approved by the Institutional Ethics committee. a written informed consent was obtained from all the volunteers who were willing to participate in the study before the assessment, and the confidentialities of their data and information were maintained.
Yoga intervention
Residential Integrated Yoga Program (IYP) for four weeks. The program comprises of Kriya (cleansing techniques), asana (Physical postures), Pranayama (breathing practices), dhyana (meditation), bhajan (devotional songs), Krida Yoga (Yoga games), spiritual discourses and lectures on yoga and philosophy. The program starts daily at 4.30 am till 10.00 pm and the diet is vegetarian (yogic food).
assessments

EPI technique
Electro Photonic Imaging (EPI) technique also known as Gas discharge Visualization (GdV) has been used in a number of studies as a scientific device to evaluate stress, general health and disorderliness based on a measure of stimulated optoelectronic emission of humans (Korotkov et al. 2010; Korotkov et al. 2012; deo et al. 2015; Kushwah et al. 2015) .This emission takes place when the finger tips are exposed to a short electric pulse of high voltage (10 kv), with high frequency (1024 Hz) and low current in micro amps for less than a millisecond (ciesielska 2009). Emission is captured in the form of an image by a ccd-camera placed under a dielectric plate in the EPI system (Hacker et al. 2005) . Further, the acquired 10 EPI images are divided into various sectors, which correlate with diverse organs and systems within the body (Korotkov et al. 2012; Hacker et al. 2011; Korotkov 2011) This correlation of EPI image sectors with different organs of the body is mostly based on empirical findings and also supported by both acupuncture and meridian system of Sujok (Korotkov 2002) . Recently, meridian system has been scientifically supported by a newly found circulatory system called bonghan system. It is a thread like structure found on the superficially inside blood or lymph vessels, on the surface of internal organs, and also in the brain ventricles (Soh 2009) . It provides a possible connection between the EPI sectors from finger tips' images and with the organs and systems within the body. EPI assessment is done in two ways; namely, with filter and without filter (Korotkov et al. 2012 ). a filter is a plastic film specially designed to be used in between the finger tips and the dielectric plate to eliminate the sympathetic response which results in sweat and cooling sensations of fingers and to register the information which is more of physiological in nature. Measurements using filter provides physiological and without filter provides psycho-physiological information (Korotkov 2002) . ac parameter is an estimation of stress level acquired by comparing the reading with and without filter. Hence, it is the difference between sympathetic and parasympathetic responses. It ranges from 0-10 where 2-4 is an indication of normal quiescent state. below 2 -is a state of relaxed and calm people. This could be because of the two possible reasons, deep meditation or chronic depression. ac above 4 indicates exited state and towards higher levels of stress. Ia, left and right parameter is a magnitude of general health index of a person being investigated and ranges from [-0.6 to +1] and is an indicative of good health condition. IE, left and right parameter is a determinant of disorderliness in the human energy system. a range of [1 to 2] indicates a healthy pattern of entropy in an organism (Korotkov 2002; cioca et al. 2004; Kostyuk et al. 2011) .
EPI Parameters
Further, the EPI provides a non-invasive, objective and painless method, which is used for quick evaluation of health abnormalities in the human energy system (Korotkov 2011; Korotkov et al. 2010) . Therefore, it is gaining high significance in the field of medicine and energy dimensions. From the reliability point of view, EPI parameters have a variation of 4.1% on a daily average, whereas, on 10 minute average it varies only 6.6% shows high reliability of the technique (Korotkov 2011) . In the present study, EPI Pro and EPI compact devices, produced by Kirlionics Technologies International, Saint-Petersburg, Russia were used in the assessment processes.
Procedure
The experiments were carried out four times on four different YIc programs in order to find out the reproducibility of EPI outcomes. all subjects were assessed before and after four weeks of their YIc course. The readings were taken from all 10 fingers in two ways, namely without filter and with filter. In order to obtain a reliable and reproducible data, an established guideline (alexandrova et al. 2002) was followed. The data was collected after three hours of food intake. The subjects were asked to remove all metallic items which they do not wear for 24 hours in a day. Further, they were also provided an electrically isolated surface to stand on during the measurements and were instructed to place the finger on the dielectric glass plate at 45° angle. a distance of 3 feet between the EPI camera and the computer system was maintained; the calibration of the instrument was performed routinely, and an alcoholic solution was used to clean the glass plate after the assessment of each individual.
temperature and humidity measurements
To check the variability in the environmental condition during measurement time, we used a Thermo/ Hygrometer -Equinox, EQ 310 cTH. This dimension is necessary to quantify and check as the variation in this environmental factors influence the electro photonic emission pattern, especially if the changes are greater than ±2.5% (Korotkov 2011) . The average temperature observed during all four experiments was (mean ± sd) pre 29.10 ±1.06ºc and post 29.20 ±2.39ºc and humidity pre 59% and post 59%.
Data extraction and analysis
The GdV diagram program was used to extract the raw data from the EPI system into Excel. This program provides all parameters which were taken into consideration for analysis, namely activation coefficient, Integral area and Integral Entropy. Further, data analysis was carried out using 'R statistical package for data analyses' (R development core team 2014) and Microsoft Excel program. Paired sample t-test was used for evaluating pre and post readings and independent sample t-test for cross sectional comparisons between male and female subgroups.
results
Out of 152 volunteers, a total of 94 healthy subjects (male 55 and female 39, age, mean ± sd 26.70 ±8.58) who were eligible as per the inclusion and exclusion criteria were only considered in the analysis. Table 1 presents the participants' characteristics of subgroups as males and females and as a whole. There is no difference in between the age and bMI of both the genders. The observations in all four experiments (psycho-physiological level) showed a decreasing trend of ac, increase in Ia, left and right and decrease in IE left. Whereas, IE right was found increasing in three of four experiments and decreased only in one experiment. This suggests that there exist a reproducibility of stress reduction and health improvement through Integrated Yoga Practices. Table 2 presents results from all four groups combined into one, where the decrease in ac value turned highly significant (p < 0.001, d = 0.59). The results at the psycho-physiological level showed a highly significant increase in both Ia, left and right (Ia left p < 0. both groups demonstrated significant reduction in stress levels and significant improvement in general health index after IYP at the psycho-physiological level. However, integral entropy parameter at (NF) level did not show any change. at physiological level, IE right side decreased significantly in the male group, whereas it significantly increased in the female group. Other parameters at the physiological level in both the groups did not reveal significant changes.
The baseline comparisons between both groups showed higher mean values of ac in females than males (ac, females 3.55 ±1.36 and males 3.09 ±1.06, p = 0.06). The magnitude of mean values of Ia, left and Ia right side (NF) readings were found significantly higher in males (Ia left p < 0.001 and Ia right p < 0.01) than females, whereas, no significant difference was found from IE left and IE right values between the groups. Further, the magnitude of Ia left and Ia right values (WF) were significantly higher in males than females (Ia left p = 0.04 and Ia right p = 0.02). However, no significant difference was found from IE left and IE right (WF) in between the genders. Post of male and female data indicated improvement in all parameters except IE right (WF), which showed a significant shift towards higher values in the females group, though this increase was in the normal range of the entropy parameter.
Discussion compared with the previous research in the field of yoga, the present study is first of its kind to measure the effect of Integrated Yoga Program (IYP) on healthy volunteers, makes an attempt to find out whether EPI parameters differ gender-wise and tries to establish the reproducibility of the EPI outcomes by conducting four different experiments.
The results from all four experiments (psycho-physiological level) were found reproducible except for IE right side which exceptionally increased in three of four experiments. There was a highly significant decrease in activation coefficient and highly significant improvement in integral area, left and right side (psycho-physiological level) after four weeks of IYP. Similar changes were also observed from subgroups of male and female. Further, the baseline comparisons between the genders have also demonstrated the significant difference in Ia, left and right side from both without filter and with filter readings.
Psycho-physiological level activation coefficient (stress parameter)
a number of studies have evidence of the phenomenon that regular practice of integrated yoga reduces stress in various populations (buffart et al. 2012; Mcdermott et al. 2014; Michalsen 2008; Rao et al. 2008; Yoshihara et al. 2014) . The results from the present study also show that integrated yoga practice on a regular basis reduces stress significantly (p < 0.001) in healthy people. This may be due to the yoga practices which work on autonomic nervous system (Streeter 2012) and restore balance between sympathetic and parasympathetic responses. development of a coherence zone between both SNS and PNS responses may regulate, unify and correct the imbalances in the flow of Prana in the body. This may be confirmed by the uniformity throughout the EPI image glow area which increases after the yoga practice. Earlier, this phenomenon was noticed in a pilot study by other researchers. It was found that during progression of relaxation, the sensitive stress marker Salivary alpha amylase (saa) (Van Stegeren 2006) decreased, whereas, the EPI image glow area increased (Hacker 2011) . It suggests that significant reduction in ac leads to prevention of any abnormality in the Pranic energy distribution which could lead to prevention of diseases.
Integral area (Ia, general health index)
It is well known that yoga components, i.e., physical postures, breathing techniques, meditation, cleansing techniques, and diet practices improve health and well-being in individuals (Jagannathan et al. 2014; cabral et al. 2011; Gomes-Neto et al. 2014; buffart et al. 2012 ). The present study also showed a highly significant increase in Ia left (p < 0.001) and right (p < 0.001) which suggest improvement in general health of the participants. It may be due to reduction in stress level leading towards harmony and improved Pranic circulation, indicating improvement in psycho-physiological health.
Integral Entropy (IE, disorderliness)
The integrated practices of yoga improve and regulate the vital energy called Prana (Sharma et al. 2014) . Keeping harmonious homeostasis of this energy is a key essence of yoga practice, which keeps one healthy and promotes positive health (Nagarathna and Nagendra 2009) . Loss of homeostasis of the energy produces entropy, which is otherwise known as disorderliness in the human energy systems (Korotkov 2002) and high or low entropy may lead to diseases in the body. The shift of IE left higher to lower values and IE right toward higher may be an adjustment towards balance in both. It indicates better energy homeostasis through IYP, which is an indication of prevention of ill health.
Physiological level
Present study results at the physiological level have demonstrated the strength of regular practice of yoga, which helps in sustaining the homeostasis level of energy by keeping both mind and body in harmony. That is a unique outcome from the study suggesting that yoga is a boon for the health. The finding showed that the mean values of Ia left, right and IE right was same before and after the IYP. although, the IE left showed a shift of an increase within the normal range, but was negligible and not significant.
gender-wise comparisons
Subgroup analysis of males and females showed a clear significant difference of energy parameters at the baseline. One of the previous studies reported that women experience more stress than men (Matud 2004) . The findings of our present study are also similar, showing that magnitude of the stress parameter is higher in females than males as found from the baseline comparisons of both males and females. after the intervention, both male and female groups showed a significant reduction in stress level. It is a well-known fact that high-stress levels affect the health of individuals. according to a report by american Psychological association, women are more prone to the stress-related health problems such as hypertension, depression, anxiety, and obesity (Herscher 2014) than men. The present study findings showed significantly lower level of the Ia values in females than males at both physiological and psycho-physiological levels in baseline comparison. This suggests that females are more IYP as a Preventive Health Care susceptible to develop health issues than males. after the IYP, Ia values showed significant improvement in both the groups, but the magnitude of improvement was more in females than males as compared with pre scores. Studies have reported that socio economic and cultural factors influence the health of females, whereas the work responsibilities influence males (annette 2001; american Psychological associantion 2015) . baseline comparisons of the IE, left and right values at both psycho-physiological and physiological levels indicated no difference between males and females. However, after the intervention IE right side (WF) decreased significantly in the male group indicating reduction in disorderliness, whereas, an exception of significant increase was observed in IE right values in the female group, but it was within the normal range. Moreover, these findings suggest that gender has an influence on energy patterns which needs to be studied separately with more data to substantiate the findings.
Strength
The findings of reproducible EPI outcomes, highly significant reduction in stress, highly significant improvement in general health indices (psycho-physiological level) and the baseline comparisons of males and females, which showed significant difference in general health indices (psycho-physiological and physiological level) provide the strength for the study.
limitations absence of a control group may have posed a threat to the internal validity of the study; however, we estimate that this would at the maximum obscure the measured magnitude of the effects but not the direction of effect. a further confirmatory study may be done to better estimate the effect sizes.
Suggestions for future study and Implication of the study From the findings of significant difference in energy trend between the males and females, it is suggested that males and females should be studied separately. Further, it is also suggested that future study should attempt to follow the subjects after the completion of study in order to find out prolonging effects of yoga practices. Moreover, IYP can be implemented for the prevention of ill health and promotion of health in individuals.
Conclusions
Present study achieved the reproducible results of stress, general health and disorderliness parameters in all four experiments at the psycho-physiological level except IE right side. Outcomes of the study also suggest that the energy parameters differ gender-wise and hence needs to be studied separately with more data to substantiate the findings. Further, the findings from the investigations also suggest that IYP can be used to regulate, improve and sustain the energy homeostasis of an organism. This, in essence, is important in the field of prevention and sustenance of health.
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